ABSTRACT. Objective. To create an obsessive-compulsive disorder subscale (OCS) of the Child Behavior Checklist (CBCL) and to determine its internal consistency, sensitivity, specificity, and positive and negative predictive power to identify obsessive-compulsive disorder (OCD) in children and adolescents.
O bsessive-compulsive disorder (OCD) is a much more prevalent illness than previously appreciated. Although this premise is now widely accepted in adults, [1] [2] [3] [4] [5] supporting data in children and adolescents have accumulated more gradually. 6 -12 Several studies of adolescents have found lifetime prevalence rates for OCD 6 -12 ranging from 1.9% to 4.1% with reported rates of subclinical symptoms as high as 19%. 11 This work, reports on autoimmune-mediated OCD symptom exacerbations, [13] [14] [15] and follow-up studies that suggested an improved prognosis for children and adolescents who are treated for OCD 16, 17 have instilled in many pediatricians a greater appreciation of the importance of diagnosing OCD.
Classic presentations (eg, compulsive handwashing) offer little challenge to even an inexperienced diagnostician. OCD symptoms, however, may include innumerable variants of obsessive thoughts and compulsive behaviors that are decidedly more challenging to recognize. In adult populations, researchers have struggled to produce standardized instruments that capture sufficiently the phenomenology of either obsessions or compulsions to enable OCD to be diagnosed with reasonable validity. 18, 19 Two instruments of demonstrated utility in adults have been revised for use in children and adolescents. Like its adult counterpart, the Children's YaleBrown Obsessional Scale (CY-BOCS) has demonstrated good reliability and validity for the rating of OCD symptom severity, 20 but it is not a diagnostic instrument. The Leyton Obsessional InventoryChild Version (LOI-CV), a 20-item self-report adapted from the adult questionnaire, 6, 21, 22 is the only OCD screening instrument that has been studied previously. In an investigation that used a 2-stage design, 6, 21 all high school students in a New Jersey county first were asked to complete a number of self-report measures, including the LOI-CV. A stratified random sample in which participants who had high scores on the LOI-CV or 1 of the other questionnaires were overrepresented was then selected for interview by clinicians who were blind to questionnaire results. The LOI-CV was found to have reasonable sensitivity and specificity (75%-88% and 77%-84%, respectively, depending on the cutoff used) but only modest positive predictive value (PPV; 15%-18%). A screening instrument should have reasonable PPV and high negative predictive value (NPV). The LOI-CV's high rate of false positives, coupled with its lack of applicability other than for OCD, may explain why it has had only limited use in research or clinical practice.
The Child Behavior Checklist (CBCL) 23 is one of the most widely used instruments in child and adolescent psychiatry and pediatrics. It is understood easily and completed readily by most parents. Available programs enable the generation of scores for 8 quantitatively derived CBCL syndrome scales. The scales are normalized for age and gender. 23 The reliability, validity, and temporal stability of the CBCL's scales have been documented thoroughly. 23 Investigators increasingly have used the CBCL in clinically characterized populations to use it as a tool for predicting Diagnostic and Statistic Manual of Mental Disorders (DSM) diagnoses. 24 -28 Previous examinations that used the CBCL in children and adolescents with OCD reported consistent results with elevation of thought problem and anxious-depressed syndrome scores. 29 -31 Hanna 29 found no significant correlation between any CBCL syndrome score and the CY-BOCS and noted that several CBCL syndrome scores differed significantly between participants with and without comorbid disruptive behavior disorders.
The current investigation uses factor analysis to examine CBCL data derived from clinically ascertained children and adolescents with OCD (n ϭ 73) and 2 gender-, race-, and age-matched control groups: 1) psychiatrically treated participants without OCD (n ϭ 73) and 2) general population control participants from the Vermont national sample (n ϭ 73). Analyses were restricted to a set of 11 CBCL items that were hypothesized to be the most pertinent to the diagnosis of OCD. A CBCL obsessivecompulsive subscale (OCS) was constructed from these data. The internal consistency of these items was calculated to evaluate their interrelationships. Specificity, sensitivity, PPV and NPV were examined for various percentile cutoffs within our sample for the purpose of providing enough detail of the subscale's performance to enable its application to other samples, including potential use as a general population screening instrument for OCD.
METHODS

Participants
Data on children and adolescents with OCD were derived from 2 sources. All participants who presented for treatment between November 1, 1991, and June 1, 1997, to the St Louis Children's Hospital Child Psychiatry Center, a clinic that provides primary psychiatric care for individuals who reside primarily within the greater St Louis metropolitan area, were eligible for initial inclusion. The clinic routinely mailed copies of the CBCL to parents before their child's initial appointment and gave instructions to bring the completed checklist to the appointment. After institutional review board approval was obtained, billing records were used to identify 110 children and adolescents who had received a diagnosis of OCD during their treatment. No CBCL data were available for 30 of these individuals. The clinical information for the remainder was reviewed by a psychiatrist (E.N.) with adequate support found for a Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV), 32 diagnosis of OCD in 45 participants. Comorbid diagnostic information was obtained from the initial clinical evaluation performed either by or under the direct supervision of a board-certified child and adolescent psychiatrist. Age limitations led to the exclusion of an additional 8 children aged 7 years or younger as the youngest individuals in the general population control group were 9 years of age (a decision was made to allow no more than a 1-year age difference for matching). Data on an additional 36 participants with OCD ascertained via presentation (beginning in 1987) for treatment and research protocols at the UCLA Neuropsychiatric Institute and the University of Michigan were made available for inclusion in the present analyses. Diagnostic and Statistical Manual of Mental Disorders, Third Edition, Revised (DSM-III-R) 33 OCD and comorbid diagnoses were confirmed by a board-certified child and adolescent psychiatrist (G.H.). The CBCL data of 24 of these participants were published previously. 29 A group of 73 psychiatrically ill control participants was obtained from the St Louis Children's Hospital Child Psychiatry Center. Participants were selected via a program that generated random numbers that then were compared with previously assigned unique clinic numbers. Participants who matched an OCD group member in terms of age, gender, and race were included on this basis. As this process progressed, a billing record search was used to locate control participants for individuals who were not readily matched. The exclusion criteria for the control participants were the lack of a CBCL or documentation of OCD symptoms in their medical record. Diagnostic information also was obtained for these participants from the initial clinical evaluation performed either by or under the direct supervision of a board-certified child and adolescent psychiatrist.
A general population control group was selected from the 1992 Vermont national sample. 23 These participants were chosen randomly to match OCD participants in terms of age, gender, and race. Each group consisted of 45 boys and 28 girls and included 1 Asian and 1 Hispanic boy. All other participants were white, non-Hispanic. The respective mean ages in years of the boys in the OCD group, psychiatrically ill controls, and population controls were 12.27 (SD: 2.77), 12.24 (SD: 2.80), and 12.31 (SD: 2.70), respectively. The similar values for girls were 11.96 (SD: 2.66), 11.96 (SD: 2.66), and 12.00 (SD: 2.61), respectively. Paired t tests that were performed across groups, overall and separately by gender, confirmed the lack of any significant intergroup age differences (P Ͼ .80 for all). Diagnoses of psychiatric control group participants and comorbid diagnoses of those with OCD are shown in Table 1 . OCD group members had higher rates of non-OCD anxiety disorders, tic disorders, trichotillomania, and stereotypy/habit disorders and lower rates of attention deficit hyperactivity disorder, 
Measures
Completion of the CBCL requires parents to provide demographic information, report on their child's competencies across 7 aspects of behavior, and rate the degree to which each of 118 problems has been experienced during the past 6 months. The rating of problems in the past 6 months uses a scale with options of "0 not true," "1 somewhat or sometimes true," and "2 very true or often true." The current study used only the responses to the 118 problem items. Except for coding of "wears glasses" under "problems with eyes" and material already reported as "not listed above," parental responses were entered as circled to minimize the influence of clinical judgments and improve consistency with previous work. 29 Specifically, no attempt was made to verify that the parents responded correctly to the questions about obsessions and compulsions. CBCLs were entered and scored via an available scoring program that provided raw scores for the current analyses.
Data Analyses
After scoring, CBCL data were incorporated into a SAS data file, and the SAS system 34 was used for additional analyses. The authors chose 11 CBCL items for factor analysis. Because of omitted responses to some of these items, data from 12 individuals with OCD and 9 psychiatrically ill control participants could not be included. Cronbach's coefficient ␣ was used to gauge the internal consistency of the selected 11 items. A 2-factor model was fitted by the method of principal factor analysis, without factor rotation. Factor scores then were calculated for each participant using these factor loadings. Normalized factor scores (OCS scores) were obtained by dividing each participant's score by the maximum score available to that individual (so that participants with missing data could be given a normalized score that corrected for the lost contribution of any unanswered items). Analysis of variance with OCS score as the dependent variable was used to examine whether there was a significant main effect for the group. Paired t tests, which used Satterthwaite's approximation to correct for inequality of variances, were used to compare OCS scores across groups. Sensitivity 
RESULTS
Factor Analysis
The initial, unrotated solution retained 2 factors. The first factor explained 40.0% of the variance and had positive loading values for all 11 items that ranged from 0.4802 to 0.7369. Because the second factor explained a much smaller share of the variance and its item loading values (range: Ϫ0.2820 -0.4481) all were below those of the first factor, a decision was made to retain only the unrotated first factor. Simplification of the solution was attempted with sequential removal of 3 items: "too concerned with neatness and cleanliness," the only item with a loading value below 0.50, followed by "nervous, highstrung, or tense" and "too fearful or anxious," both of which were highly correlated with the retained item "worries." The 8 remaining items had positive loading values ranging from 0.4914 to 0.7000 on the single factor (see Table 2 ), which explained 39.8% of the variance. Cronbach's ␣ coefficient for the 8 retained items was 0.84.
OCS scores, the mean normalized 8-item factor scores, for the 3 groups were as follows: OCD, 0.57 (SD: 0.24); psychiatrically treated control participants, 0.23 (SD: 0.17); and population controls, 0.11 (SD: 0.12). Analysis of variance with normalized factor score as the dependent variable revealed a significant main effect for group (F ϭ 123.72; df ϭ 2218; P Ͻ .0001). Paired t tests were used to compare OCS scores across groups. The OCS scores of OCD participants were higher than those of both the psychiatrically treated (t ϭ 9.94; df ϭ 131.3; P Ͻ .0001) and population control participants (t ϭ 14.72; df ϭ 106.6; P Ͻ .0001). The psychiatrically treated group's scores also were noted to be higher than those of the general population control participants (t ϭ 4.77; df ϭ 128.7; P Ͻ .0001).
Sensitivity, Specificity, PPV, and NPV
Sensitivity, specificity, PPV, and NPV were calculated at various percentile levels of the presumptive OCS. Comparisons are shown for the OCD group versus the other groups combined and individually (see Table 3 ). The OCS scores display strong PPV and NPV for all contrast groups when cutoffs at or above the 60th percentile are used.
DISCUSSION
This article describes how the OCS from the CBCL was created. Of the 11 items for which the authors' http://www.pediatrics.org/cgi/content/full/108/1/e14a priori hypothesis predicted involvement, 8 were retained after factor analyses. The smallest factor loading for these items was 0.49, and together the items displayed excellent overall internal consistency (Cronbach's ␣ coefficient ϭ 0.84). The single retained factor explained 39.8% of the total variance. The OCD group had significantly higher OCS scores than either the psychiatrically treated or general population control participants. The OCS demonstrated high levels of sensitivity and specificity and high diagnostic power as indicated by PPV and NPV in clinically ascertained participants with OCD versus psychiatrically treated non-OCD participants and general population control participants. With the use of the 2 cutoff scores (the 60th and 70th percentiles) that best reflected the true rate of OCD in the overall sample (one third) and comparison against the control groups, sensitivity was 75.3% to 84.9%, specificity was 82.2% to 92.5%, PPV was 70.5% to 83.3%, and NPV was 88.2% to 91.6%. Overall, the proposed CBCL OCS performance seems to compare favorably with that of the LOI-CV. 6, 21 Other potential advantages offered by the proposed CBCL OCS over the LOI-CV include the following: 1) translated in 43 languages, it has been used in more than 2000 studies in 56 countries; 2) prevalence of OCS deviance can be easily estimated retrospectively using already collected CBCL data, and longitudinal stability of the OCS can be determined readily; 3) already one of the most commonly used instruments in clinical settings; 4) established utility for identifying problems other than OCD (including comorbid psychiatric illnesses commonly seen with OCD); 5) readily available computer scoring algorithms; 6) simple printed instructions enabling mailing to parents before initial office visit; 7) contains a screening question about "nervous movements or twitching" to identify additional participants who are at risk for pediatric autoimmune neuropsychiatric disorders associated with streptococcus; 8) validated collateral measures, the Teacher's Report Form and Youth Self-Report, also widely used, are available for the development of parallel scales.
One methodologic issue that deserves discussion is the diagnostic composition of our psychiatrically treated control group. We chose to select psychiatric controls randomly, with the goal of limiting any ascertainment bias to that inherent in a control group representative of our clinic population. Because OCD is classified as an internalizing disorder, it reasonably could be argued that a sample composed of fewer individuals with externalizing disorders and more with anxiety disorders might have provided a better comparison. This alternative approach would not have controlled adequately for the considerable rate of comorbid disruptive behavior disorders in our OCD group. Others have noted higher rates of these disorders in those with OCD 35 and observed that the aggressive behavior in those with tic disorders was seen primarily among those who were dually comorbid for OCD and attention deficit hyperactivity disorder. 36 Nonetheless, it will be important to examine the performance of the OCS in samples that differ in composition from that of the current report to clarify fully the extent of its overall usefulness.
The current findings must be interpreted in the context of several limitations. The OCS was evaluated using the same data on which it was developed. As such, until replication of its performance in an entirely new sample, the OCS should be used judiciously. Clinically ascertained OCD may be of greater severity than similarly diagnosed illness in either the general population or a general pediatric practice. Although details of the scale's performance at varying percentile cutoffs are provided to enable users to determine what values are most appropriate for specific populations, additional characterization of our participants (eg, CY-BOCS scores) would have been helpful. Our reliance on retrospective clinical information was a necessary but clearly suboptimal strategy given our lack of data on diagnostic reliability and validity. Although CBCL syndrome scores tend to vary by age and gender, the size of the current sample precluded an examination of this issue. Because an extremely diverse group of obsessions and compulsions are included within OCD, the idea of a single factor may seem counterintuitive. However, the decision to create a single scale was made on the basis of the factor analysis results and is conceptualized best as being consistent with the presence of shared phenomenologic elements across varying symptom presentations. It offers the additional advantage of providing a simple screening measure. The degree to which the OCS succeeds as a screen for OCD of various identified subtypes 37 and in samples enriched for participants with affective and other anxiety disorders will need to be examined. Some bias may been introduced by our decision not to assess the accuracy of parents' responses to CBCL questions about obsessions and compulsions. As the OCD group was clinically ascertained, their parents may have been more likely to answer these questions correctly (although within the St Louis sample, few participants had received a diagnosis before their parents' completion of the CBCL). By not recoding incorrect or unsubstantiated (ie, no example given) responses, we are likely to have inflated scoring for the 2 control groups (in which positive responses are more likely to have been incorrect). The CBCL differs from the LOI-CV in its reliance on parents as informants. Given that those with OCD often are secretive, it is possible that parents either may not be aware of all symptoms or, alternatively, might be more forthcoming. Finally, a later DSM iteration (DSM-IV) was used to diagnose OCD in St Louis than that used at UCLA (DSM-III-R). This difference is unlikely to have affected the current results because the 2 algorithms have only minor differences.
Future research will be required to determine how the proposed CBCL OCS may best be used. It is hoped that the publication of these results will stimulate necessary additional investigation. The importance of making a timely diagnosis of OCD in children and adolescents certainly has been underscored by recent reports (eg, the description of pediatric autoimmune neuropsychiatric disorders associated with streptococcus and the observation of its successful treatment [13] [14] [15] and the mounting evidence for the efficacy of serotonin reuptake inhibitors and behavior therapy in pediatric populations 16, 17 ). We provided data on the scale's performance at varying cutoff scores to enable investigators and clinicians to tailor its use for the diagnosis of OCD to the needs imposed by their specific sample populations.
